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Buraau ‘of Aaronautics, Navy Department
FLIGHT MEASUREMENTS oF rrlHE FLYING - QUALITIES
OF AN F6F~3 AIRPLANE (BUAER No. 04776)
II - LATERAL AND .DIRECTIONAL STABILITY AND CONTROL
By Walter C. Willigms end John P. Reeder

INTRODUCTION

At the request of the Bureau of Aeronsutlcs, Navy
Department, flight weasurements were mede of the flylng
qualities cf an 'hoF-3 elinlene. The resalts of measure-
ments of tlie lormzritudinel tHevllitvy ard control are pre-
senced In reforence 1. The pr3asont papar glves results
of tests med:> te determine ins latarel and directlonal
stabliltv and coentrul of the subject airnipne. The tests
coveriag the surlling chorscteristics of the F6F-3 alr-
plane wlll be described ir e third report. This test
progrem was conducted at the Langley Fleld laboratory of
the Natlonal Advisory Committee for Aeronsutics.

ATRPLANE

A three-view layout of the FéF~3 airplene 1s shown
in figure l, Pertinent detalls end dimenslions of the
F6F-3 alrplene are glven In reference 1l. The relation
between control-surface deflsctlon and stick and rudder

" vedal posltion Is shown iIn flgure 2 for the rudder and
alleron controls. Rudder angles aras measured in degrees
from the fin and aileron angles are referenced to neutral.
Trim-teb engles are given in degress from the control
surface., Sectlons of.the rudder are given in figure 3.
Flgure l; gives alleron sections. 3ection letters on
figures 3 end l correspond to the sections shown on fig-
ure 1, The products of the span and chord squared, on
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which hinge-moment coefflclents presented herein for the
alleron and rudder are based, are as folloWs:"

Alleron (each) 9.83 ft’

Rudder 13.51 £t

Values of friction forceés in the alleron and rudder
control systems nesr neutral were found to be epproximately
+2 pounds end $15 pounds, respectlively.

INSTRUMENTATION

Stendard NACA photographically recording instruments
were used to measure the vsrlous quantitles necessary to
determine the flylng qualities of the subject alrnlane.

A detalled description of the instrumentation used in the
present tests 1= given in reference 1.

TESTS, RESULTS, AND DISCU3SION

The verilous fiight conditions used in the present
tests are deflned below.

Condition|Flaps Canopy intercooler| RFM | pressure
gear flaps
shutters (in.Hg)
Gliding | Up Up Closed {Closed | Closed Engine idling
Climbing| Up Up Closed [Closed|{ Closed 2550 L3

landing [Down | Dewn Open |Closed| Closed Engine idling
Wave-off|{Down | Down Open | Open Open 2550' L3

The gross welght of the elrplsne for the present tests
was approximately 11,200 pounds at taeke-off. The tests
were conducted at altitudes ranging from 5000 to 10;000 feet.

As In reference 1, the results are pnresented and’
analyzed 1n the order glven In reference 2 with mentlon
made of the speclflc requirements of reference 3,
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II. Requirements - for- Lateral Stability snd Control

II-A. characteristics ‘of uncontrolled lateral and-
) directianal motian .

" The characteristioa of the uncontrolled lateral
and dire¢tional motion were determined in the speed range
from 100 to 300 miles per hour for the gliding condition.
end climbing condition. In these tests the elrplane was
trimmed for laterally level flight. end econtlinuous records
were taken while the pilot abruptly deflected the rudder,
then releamsed all controls. Typical time histories of
this maneuver are shown in figures 5 and 6. The variation
of the period of the lateral oscillation wlth service
Indlceted airspeed 1s shown In figure 7. It can be seen,
on figures 5 end 6, thaet the shorteperiod latersl oscil-
lations demped to helf emplitude within two cycles, satls-
fying the requirements. Flgure 6, however, shows that a
lateral osclllstion of small emplitude continued and was
poorly demped. This oscillstion was noticed by the pilots
end was consldered objectionabls.

Thes pllot attembted to obtsin shori-,srlod sileron
oscillations by abruptly deflscting the allerons, then
releesing all controls, but there was no ensuing oscil-
lation of the slleron system itself,

II-~B. Alleron-control characteristics (rhdder fixed)

The alleron-control characteristics were measured
In abrunt aslleron rolls made from laterelly level flight
with the rudder held fixed., Alleron rolls were made with
the airplene in the clean condition with power, for level
flight at approximately 50 miles per hour, increments from
100 to 40O miles per hour, indicated airspeed.

Figures 8 end 9 give time histories of typical
elleron rolls made from laterally.level flight. It should
be noted - that where the use of full elleron deflection 1s
indicated, as in figure 9, the aileron stick force shown
1s. not a true measure of the force .required to deflect the
allerons as the stick 1s against the stops. The data
obtained from the alleron rolls were eveluated to determine
the variation of aileron effectiveness pb/2V end change
in aileron stick force with change in totsl alleron angle.
These data are presented on figure 10. From these data,
it was possible to determine the helix angle, ';pb/2V, end
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rolling -veloclity: obtaineble. with any-stick force through -
the speed renge of the tests. Figure 11 gives the values
of pb/2V obteinable with a-30~pound stick force .as a
functlon of spesd. The Navy end NACA-requirements of
values of pb/2V of 0.08 end 0.07, respectively, up to
80 percent of the maeximum level-flight indicated alrspeed
(reference 2 and 3) are also .shown on this figure. Fig-
ure 12 shows the rolling velqclty obtained at 10,000 feet-
altltude. with a 30-pound stick force thraough the speed ’
range. - The Navy requirement of a rolling velocity of

30° per second at 400 miles per hour indicated airspeed
is shown on this filgurse., ) .

The detae obtalned. reveal the following facts
gbout the alleron .control characteristics of the F6F-3
alrplane:: : ..o,

. l, At eny given speed, the maximum rolling
. ~ - veoloecity obtalned by abrupt use of allerons varled
. smoothly with aslleron deflectlon.

2. The varlation of rolling acceleration with
time was in, the correct direction followlng an abrupt
...81leron deflection and no lag was evident in developing

.-+ the rolling moment. .

3. The elleron effectiveness (pb/2V per degree
alleron deflection) et 100 mliles »per hour was. epproxi-
mately 80 percent of thet obtained at 200 miles per
hour, -the decrease -belng caused by adverse alleron
yB.WQ

. Becsuse of the low values of pb/2V obtained
In the level~flight speed renge, the alleron control
of the F6F=-3 Talls to meet the Navy requirement
(Requirement F-9, reference 2) that specifies a value
. of pb/2V of 0,08 at speeds betwsen 140 percent of
the stalling speed and B0 percent of ths maximum -
level~=flight speed. (8ee fig. 11l.) Requirement F-9
of reference 1 also states that fighter-type airplane
shonld have allerons capable of develoving a rolling
velocity of. 30° per second at ;0C miles per hour with
a.stlick force of 30 pounds., Inspsction of flgure L)y
- .shows that the FéF+3 met this requirement when the
. ' . average of left and right rolls 1s consldered.

. -5, .The F6F-3 ailerons met the NACA minimum
requirement of a valus of pb/2V of 0.07 up to
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.80 .percent of the maximum level-flight speed except
-dn rolls)to the left below 130 miles per hour. (See
fig. 11

6. ‘The value of . K, alileron effectiveness -
factor (reference h) wes caloulated for the F6F-3
and was found to be 0.495 which is unusually high for
this type allerom. .

7.. The average velue cf..dcﬁ/aq for the left

atid right ellerons was spproximately. -0;0028 per .
degree. In this instence, Op: rcpresents the over-

all hinge-moment. coefficient as affected by deflection
and by the response of the alrplene In a steady roll,
This value of' dCy/d6 "is comparsble to the hinge-

moment coefficients of other current fighter-type
alrplsnes.

8. The stretech in the sileron-control system
in flight wes determined by measuring simultaneously
the sngles of the allerons end the control stick.

" The reduction in tctal ;alleron angle, due to streteh,
was approximately 0.7° per 10 pounds.of stick force
which mests the Navy reguirement for control system
rigidity.

IT-C. Sideslip due to'ailerons (fudder fixed)

The sldeslip due to allerons was measured in the
abrupt alleron rolls fraom latereally level flight desecribed
above and 1n abrupt rolls out of turns with the rudder
held fixed. The .latter meneuver has been edopted as stand-
-ard practlce at Lengley -for measuring .sideslip due to
allerons because 1t hes besen found difficult to obtain
maximum sideslip sngle in a roll from laterally level
flight, since the alrplene usually reache$ an extreme
angle of bank before maximum sideslip sngle is reaghed.

In the present Instance,, 1t was possible to redch maximum
sldeslip engle in right rolls from laterelly level flight.
Figures .8 and 9 1llustrate rolls from lsterally level
"flight. Reolls ouf of turns are shown 1n figures 13, 1,

. and 15, Flgure 16 shows the change in maximum sldeslip
engle as a function of chsnge in total sileron angle in

. abrupt rolls.made from leterslly lsvel. flight at 98 miles
per hour. Inspection of thess flgures shows that the use
of full alleron deflectlion at aspproximstsly 100 miles per
hour will result in aporoximately 18.5° of sideslip
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in left rolls .and 25.50 in ‘right rolls which exceeds the
specified maximum of 20¢. The sideslip in right rolls 1is
larger because of the greater avallable chenge In totel
elloron angle to the right at low speéds. -In figure 16,
maximum-sideslip in lefit rolls with partiel alleron
deflectlion was not reeched srd is  vrobebly higher than
the curve shown because of the decresse in directional
stabllity ot small angles of left sldaeslip which 1s dlse
cussed in section II-F. Thls decrease in directional
stabllity at small sildeslip engles was obJectlonable to
the pllots because of the relatlvely lerge sideslip caused
by use of partlal alleron deflections.

II-D. Iimits of rolling'moment due to sldeslip
(dihedrel effect)

The rolling moment due to 'sideslip was messured
in gradually increessing slideslips which were mesde by slcwly
deflecting the rudder using the ellerons end elevetors to
maintein stralght flight." A measure ol the dlhedral effact
was obtained from the varlestion of total alleron sngle
with sideslip sngle. Sideslips were msde at verlous speeds
In the landing, wave-off, gliding,snd climbing conditions.
The data are presented In figures 17 to 30. In these
figures rudder, elevator, and asileron forces esnd deflections
end the angle of bank ere plotted as functions of side-
slip angle. Figures 17 and 18 pertein to the lending
conditlon end dets for the wave-~off conditlon are prassented
In figures 19 and 20. Date- for the gliding and climbing
condition are shown in figures 21 through 25 and figures 26
through 30, respectively:. Addltlonsl slideslins were made
at a later date 1n the lending and wave-off condition with
control=-poslition recorders lnstalled t® measure the landing
flep blow=up characteristics. The flaps of the F6F-3 are
in four segments which ere spring-loesded snd blow up
Independently of each other under aerodynsmic loeds. A
detailed descrliptlon of this flap arrsngement 1s glven 1n
reference 1., Lluring the eforementioned tests the airplame
was equloped with en experimental spring tab rudder. The
data obtained ere shown in figures ‘31 tarough 3l where
the angle of the four segments of the flaps snd the rudder
position are plotted as functions of the sildeslip angle.
Figures 31 and 32 apply to the landing condition and fig-
ures 33 eand 3L show data for the weve-ofl condition.
Another meesure of the dlhedrsl effect was obteined from
rudder kicks in which the pilot 'deflected and held the
rudder at a glven poslition, holding the ellerons fixed at
trim., Typical time histories of this meneuver are shown



MR No. I5Bl3a . 7

in figure 35. The data obfained_ﬁere sed to ‘determine
the varletien of maximum yawing . and rogling vélocity and

. . maximum chenge in sidesllp sngle with change 1in rudder

angle, . These reaults are shown in figure 36.'

Using the praceding dete, the follbwinb
may be concluded conoerning the dihedral affect of the
F6F~3 airplanes | o

l. There was poaitive dihadrai effect tn all
conditions tested as indicated by the variation of
alleron deflection with sldeslin. .The dihedral
effect was positive In- the wave-ofr .coridition at low
speeds .end was inususlly large. in-.the gther flight
condltions. The effective dlhedrsl was ¢alculated
in the whve-off condition at.8lf miles per hour end
in the climbing condition at 300 mileg per hour. The
values of effective dlhedrel were 1,7° ‘and 5;1°
respectively. The pilots found the lerge rolling
moment due to sideslip objectionable iIn high-speed
flight because of the. low dlrectlional ‘stabllity at
high speeds. This latter item.1s discussed under
section II-F. '

2. The aileron control forces in dideslips was
sufficlent to return the control to neutral only at
the hlgher spcads tested., At the lower speeds, there
was little or no veristion of aileron force with side-
slip angle, the forces belng less than the friction
forces., o

3+ The blow-up charascteristics of the landing
flaps are such ss to cause .greater dihedrsl effect
in the wave~off condition thsen would be obtained 1f
the flaps were held in a fixesd full=down position,
With flaps thet sre held rigidly in the down position,
dihedral effect 1s greatly reduced.in the wave~off
condition because of tha.additlonal 1ift on the
tralling wing as the- slipstresm moves out over the
wing with increasing sideslip angle,” In the present
Instance, however, the destabilizing effuct 1s decreased
because. the flap deflectlon 1s raduced by the slip~
stream over the tralling wing, which decrvuases the
1l1ft on that wing and-caus'es more positive dihedral
effect. Unpublished wind-tunnel tests of an F6F«3
model showed thaet in the weve-off condition at a 1lift
coefficlent of 1.6, which corresponds to a speed of
epproximately 90 mlles psr hour, the effective




MR No. .I5Bl3a

dinhedral :with ‘the flaps held ‘ftxed was 2.6°, while with
the flap deflection varying with 'sideskp angle in

the seame mehner ‘as in the flight teets, ‘the effective
dihedral was 3.5°. o

L. The rolling moment due .to sideslip was never
so great. that a reversal.of 'rolling veloclty occurred
a8 a result of sideslip due to allerons. There was,
however, a reduction in alleron effectiveness at low
speeds (sectlon II-B) which could be abtributed to
the large positive dihedral effect.

5. The use of rudder alone will result in
considerable rolling veloclty becauses of the large
positive dihedrel effect. For exsmple, 6° change
in rudder angle at 99 mliles per hour:will result in
apvroximately the same rolling veloclty as 20° change
in total eileron angle. (Ses figs. 8 and 3%6.) Pilots,
however, do not like to obtaln rolling motion by use
of the rudder melnly because of the greatsr lag
between -movement of the control and 'the resultant
rolling motion of the ailrplene whsn the rudder, rather
then the allerons, 1s used. _

II-8. Rudder-control cherscterlstics -

. 1. The power of. the rudder in overcoming adverse
alleron’ yaw was determined in rolls out of turns.
Rolls were made where the pllot used less rudder
deflectlon than he thought necessery to- overcoms
adverse yew end whers the nllot used more rudder then
he thought necessary to overcome adverse ysw. These
meneuvers were mede In the clean conditlion with power
for level flight. Typlcal mencuvsers of thls' type are

"shown in figures 37 to LO. It can be seén from
inspection of these figures that 15° of rudder deflec~-
tion 1s sufficlent-to meintaln zero sideslip-whille
using full ailsron deflection at approxlimately
105 miles per hour. The change In ruddsr force 1s
considersble (154 pounds) but 1s within the specified
limit of 180 pounds (ref:rencos 2 ‘nd. 3,

2+ Thse ruddar control was sufficlsntly powerful
to meintein directionel control durlng take-off and
lending., Time histories of a lending and teke-off
are shown 1n reference 1.
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2. No tests wére made to .determine the spin-
. recovery characteristics of the F6F-3 airplane.

e’ As shown by figures 16 to 29 right-rudder

force was reg ulred to hold right-rudder deflections
e

end left-rudder force was required to hold left-
rudder deflections.

5. The hinge-moment ooefficients Ch6 'and chu

of the rudder were estimated from the sideslip dsata
end the data from the rudder kicks. Chy 1s 'estimated

to be =0.0054. Ch, varied from & small negative

value gt 100 miles per hour to about 0.001l1l at
300 miles per hour. In determining this vslue the

- chenga of engle of attack of the tall was assumed to

equal the change 1n sildeslip sangle.

II=-F, Yawing moment due to sideslip (directional
stabllity)

l. As 1t is stated in paregraph II-C, the yawing
moments due to sideslip (rudder fixad) were insuf-
flclent to restrict the sldeslip due to use of allsrons
to less than the specified limit of 20° in rolls to
the right et spproximetsely 100 miles psr hour. The
sldeslip due tp use of allerons in left rolls at
approximately 100 miles per hour was 18.5°.

2. The yawlng moment due to sideslip was. always
in the correct direction lndiceting positive direc-
tional stabllity (rudder fixed); that 1s, right-rudder
deflection was requlred to hold left sideslip, and
left=rudder deflection was required to hold right
sideslip. The rudder deflectlon dld not: vary linearly
with sldeslip angle, In the wave-off conditlion there
1s & merked decrease In directionsal stablility for
approximately 5° each side of the sideslip required
for laterelly level flight., The directional stsbility
in the climbing and gliding condition 1s elso decreased
in the ssme manner as shown by the curves of rudder
position versus sldeslip sangle. This decrease in
directional stabllity at small sngles of sldeslips

. at low speeds is also-shown Iin figure 16 by the

nonlineerlity of the .curve of maximum sideslip angle
due to use of the allerons 1in abrupt rolls from
laterelly level flight in the clean conditlon with
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power for level flight at approximaetely 98 miles per

‘hour; and as. stated 1n section II-C, the sideslip to

the left may be quite large for pertial aileron deflec~-
tions. The decrease in directional stability for
small rudder deflections at high speed is also 1llus-
trated in figure 36 by the.increase in slobe with
speed of the curves of sldesllp angle versus rudder
position obtalned in abrupt rudder kicks, This
decrease In directionsl staebllity et small angles of
sideslip msy be one reason for the poor damping of

the smellesmplitude lateral osclillatlons even though
the lsrge osclllations ere well damped (see sectlon
II-A). This decrease in directional stebility at
small angles of sldeslip, in conjunction with the

lerge positlve dihedral effect, slso mekeés 1t difficult
for the pilot to maeintain steady flight st high speeds.

3. The yawing moment due to sideslip (rudder
free) wes found to be such that the alrplane would
always tend to return to zero sideslip, regardless
of the angle of sideslip to which it was forced in
all conditions of flight tested. In the wave-off
conditlon, however, there was reversael in the slope
of the ruddser force curves as cen be seen by lnspection
of figures 19 and 20.

L. The directlonal trim charscteristics were
determined by measuring the rudder forces and smgles
requlired to trim at various speeds, These data are
presented in figure L1 es the varietion of rudder
force and angle with indicated alrspeed for various
flight conditions. Figure 4l also shows_ the variation
of slleron angle and force, end sidesllip angle wilith
indicated eirspeed. There 1s no requirement specifled
for the chenge in rudder trlim force with speed, but
the pilots felt thet in the’ case of the FGF-3 these
changes 1In force were excesslve. The pllots also
reported a rudder shake which was present throughout
the speed rangs In all flight co:..ditions, which may
be caused by a turbulent flow bohind ths elevator
cutout. .

. 5. The rudder trim force changes caused by
changes in flight configuration et speed of 104 miles
per hour sre presented 1ln table I. 'For these tests,
the pllot used a given trim-tab setting as the flight
configuration was changed and measurements were made
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of the control.force required to trim.: Inspection
of this teble shows that the permissible rudder pedal
force of 180 pounds was not excpeded.

II-G. Cross-wind force characteristioé-

- .The variation ef cross-wind force with.sideslip
angle was in the correct direction; thet is,.right bank
accompanied right sideslip and left bank accompanlied left
sideslip as shown by flgures 17 to 50. .

.l ="
eag 4
:

II-H. Pitching_moment due to sigeslip_j

* . The.pltohing moment due to- sideslip is such that
at the. lowest speeds tested In esach condltion, except
climbing, less then 1° of elevator movement is reguilred

to maintain longitudinsl trim when the rudder-is moved 5°
right or left from its position for stralight flight.

II-I. Power of rudder end alleron trimming devlices

The power of the rudder trim tebs was measured
in & manner simller to thet used to determlne the power
of the elevetor tebs:. Measurements were made Iin the
gliding snd climbing conditlon. Figure L1 shows the
varlation of rudder pedal force wlth speed for two trim-
tab settlings in the gliding end climbing condition. The
date were used to determine the chenge in rudder pedal
force per degree trim-tab deflection. This fector 1s
plotted ss a functlon of indicated airspeed in figure La.

From the data shown on figures L1 and L3, the
following msy be concluded regsesrding the power of the
rudder trim tab of the F6F-3 alrplme:

l. The rudder pedal force could not be trimmad
to zero below epproximately 155 miles per hour in
. the climbing condition.

. 2. The rudder trim tab was adeguate 1in the
gliding condition from epproximately 100 miles per
hour to the highest speeds .tested. .

3. ' The rudder pedal force could not be trimmsd
to zero with full deflection of the trim tsb in
elther the approach or wave-off condition in the
speed range tested,
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* L}« The trim tab was sufficlently powerful in
the lending condition to trim tHe rudder pedal forces
to zero at 100 miles per hour with approximately half
tab deflection.

5. In the gliding and climbing condition,
deflection of the rudder tab caused no change in pedal
force below 100 miles per hour,

6. At 280 miles-per hour, 1° deflection of the
trim tab caused a change in rudder hinge-moment
coefficient of 0.0019.

No quantitative messurements were made of the
power of the alleron trim tab. The alleron trim forces
were smell as shown by figure L1, The alleron trim tab
was reported by the pllot to be adequate for trimming the
airplane within the conditions and speed range tested.

CONCLUSIONS

The results of me asurements of the lastersl and
directional stabllity and control characteristics of the
F6F«3 showed the followings

1. The control-free leteral oscilletions demped to
1/2 amplitude within two cycles but at the higher speeds
tested small contlinuous oscllletions occéurred,

2, The slleron control charecteristics did not
completely fulfill the Nevy or NACA minimum requirements.

2. The maximum sideslip due to use of full allsron
deflection (eileron an) was epproximately 18.5° in rolls
to the left and 23,5% 1n rolls to the right at approxi-
mately 100 mlles per hour. With pertiel alleron deflection,
however, the alleron ysw was accentuated because of the
decreased directional stebility at smell sideslip engles.,

i, The dlhedrsl effect was positive in all conditions
end unususally lsasrge in the gliding and climbing condition.
The hlgh dihedral effect in conjunction with the low
directional stabllity wes consldered objectionable.

5« Ths blow-up cheracteristics of the landing flaps
were such as to incresse the dlihedral sffect in the wave=
off condition.
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6. The rudder provided sufficlent directionsl control
during landing and teke-off. The rudder was also suffie
clently powerful to overcome sidesllp due to use of the
allerons. Changes in rudder trim forces with speed were
heavy. There was an obJectionable rudder shake whlech the
pllots reported exlsted in all flight canditions through-
out the speed range.

T« The directional stabllity, rudder fized:and free,
wes poslitive in all conditlons and spegds. tested.. - There
was, however, a decrease in directional stability rudder
fixed for small engles of sldeslip at high speéds in the
climbing and gliding condition, whilch, in conjJunction with
the large positive dihedral effect, made the: airplane )
difficult to control in high speed flight. o

8. The pitching moment due to sideslip ﬁas within
the required l1limlits except in the climbing conditlon.

9. The ﬁower of the rudder trim .teb was adequate
at low speeds in only the landing condlition. The alleron
trim taeb was adequate throughout the speed rangs.

Langley Memorial Aeronsutlcal Lsboratory
Nationsl Advisory Commlittee for Aeroneutics
Lengley Field, Vsa., February 13, 1945
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TABLE I

Flight condition

Rudder force
Vi = 104 mph, trim tab 0°

Landing
Approach
Wave-off
Gliding
Climbing

9 right
38 right
69 right
1 right
83 right

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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Figure &, - Typical time history of an abrupt aileron roll made
at approximately 95 miles per hour using partial .
aileron deflection, rudder fixed, clean condition,
power for level flight, F6F-3 airplane.
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Time, seconds
Flgure 13.- Time history of rolling out of a right turn using
partial alleron deflection with rudder held fixed.
Clesn condition, power for level flight, F6F-3 airplane.
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Figure 14, - Time history of rolling out of a right turn using
full alleron deflection with rudd€r held fixed.
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' airplane.
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Figure 18. - Steady sideslip characteristics in the landing
. condition at 104 miles per hour, F6F-3 airplane.
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Figure 19. - Steady sideslip characteristice in the wave-off
condition at 84 miles per hour, F6F-3 airplane,
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Figure 20. - Steady sideslip characteristics in the wave-off
condition at 105 miles per hour, F6F-3 airplene.
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Figure 21. - Steady sideslip character’stics in the gliding
conditien at 104 miles per hour, F6F-3 ailuplane,
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Figure 23, - Steady sideslip ohuaoteristica in the gliding
condition at 201 miles per hour, F6F-3 airplane.
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Figure 25. - Steady sideslip oheracteristics in the gliding
condition ‘at 305 milee per hour, F6F-3 airplane,
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Figure 26, - Steady sideslip characteristics in the clinmbing
condition at 93 miles per hour, F6F-3 airplane.
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e 27. - Steady sideslip characteristics in the climbing
Figure &7 condition at 149 miles per hour, F6F-3 airplane.
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Figure 28, - Steady sideslip characteristice in the climbing
condition at 198 miles per hour, F6F-3 airplane.
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Figure 29. - Steady sideslip oharacteristics in the climbing
condition at 252 miles per hour, F6F-3 airplane.
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Figure 31. -~ Flap blow-up characteristics in steady eildeslips,
vé = 83 miles per hour, landing condition,
FoF

-3 airplane,
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Figure 32. - Flap blow-up characteristics in steady sideglips

v
rér

= 102 miles per hour, landing ocondition
-3 airplane.
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Pigure 33. - Flap blow-up charuoterintibg in steady aideslips
miles per hour, wave-off condition,

vy = 8k
Fét—} ajirplane.
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Figure 34. - Flap blow-up characteristics in steady sideslips
Vy = 102 miles per hour, F6F-3 airplane.
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Figure 35.
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- Typical time histories of abrupt rudder kicks,
clean condition, power for level flight, F6F-3
airplane,
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Figuﬁé 36, - Variation of maximum sideslip angle

ng velocity

udder angle in abrupt
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Time, seconds

Figure 37.~ Time history of rolling out of a right turn using T~
partial alleron control snd less rudder than
necessary to overcome adverse alleron yew. Cleen
condition, power for level flight, F6F-3 airplene.
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r
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Figure 38.- Time history of rolling out of a right turn using
partlal aileron control and more rudder than
necessary to overcome adverse ailerox} yaw. Clean
condlition, power for level flight, FSF-3 airplane.
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Figure 39. - Time history of rolling out of a right turn ueing
full alleron deflection and less rudder than neo-
essary to overcome adversge aileron vyaw, Clean
condition, power for level flight, F6P-3 airplane,
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Time, seconas

Figure 0.~ Time history of rolling out of a right turn using
full eileron and slightly more rudder deflection
than necessary to overcome adverse alleron yaw.
Clean condition, power for level flight,
mAw-3 pirplene.
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Figure 41. - Directional and lateral trim c
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Figure 42, - Variation of rudder pedal force with indicated
airspeed f or two trim tab settings, gliding
and climbing condition, F6F-3 airplane.
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Figure 43. - Variation of rudder pedallforce pei dégree trim

tab deflection with indicated airspeed, gliding -

and climbing condition, F6F-3 airplane.
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